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Community College Data
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FASTEST FORWARD
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Learning Objectives

1. Owners using BIM for the full life cycle
2. Responding to owners’ needs.

3. Community College Projects

4. Open standards and cloud based BIM
5. Moving Faster Forward
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ONUMA

Building Informed Environments

Since 1976
BIM since 1993

Clients:

GSA| General Services Administration
Army Corps of Engineers - ERDC &
US Coast Guard

Smithsonian Institution

[T

NN Department of Homeland Security

" California Community Colleges &) FOUNDATION f CALIFORNIA
K-12, & Universities
Other Architects and Engineers
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Big data: The next frontier
for innovation, competition,
and productivity

W Chuster A Cuuster D
Cluster 8 [l Clustec E
B Ciuster C

() Bubble sizes dencte
" refative sizes of GDP

Some sectors are positioned for greater gains from
the use of big data

Historical productivity growth in the United States, 2000-08
240

25

230

25 Computer and electronic products @
‘ Information
80

Administration, support, and
waste management Manufacturing
Transportation and warshotsing

Finance and insurance
Professional services Real estate and rental

Utiltes ©

Whgiesale trade

Accommodation and food @ Notural resources

Ans and entenainment * °

Managemant of companies

Other services @  * Ecucational services
Construction

1 See appandix for cetaded definiicns anc metrics used for value potential index.
SOURCE: US Bureau of Labor Statistics; McKinsey Global institute analysis

Big data—a growing torrent

$60

to buy a disk drive that can
store all of the world’s music

O Dillion e nzoto
i o;iFaoebook month
30 billion &rracescokeveymont

4.0 %0 Sobaicats genertes

peryearvs.5%

growth in global
IT spending

2 3 terabytes data collected by
the US Library of Congress
in April 2011

15 out of 17

sectors in the United States have
more data stored per company
than the US Library of Congress

Source: McKinsey Report on Big Data:The next frontier for innovation, competition and productivity
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1 See appendix for detailed definitions and metrics used for value potential index.
SOURCE: US Bureau of Labor Statistics; McKinsey Global Institute analysis
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Thom Mayne - FAIA



“Everything should be made as
simple as possible, but not simpler.”
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TAP

Technology in
Architectural
Practice

Good design ;
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from Greek

tekhnologia

‘systematic treatment,
from tekhne ‘art, craft’ + -
logia - combining form

Good design 3!‘

makes a difference



The
“PROJECT™

»

makes a difference



FUSION Workflow with
Interlinked Modules on the Web

Space

Inventory

Project
Fiscal Integrated
FUSION
Data

Construction

Planning




£ California State Community

C1®

W

€ | http://fusion.deltacollege.edu/code/admin/default.htm .E *§ Google

5= = @ FUSION Forum € California State Comm... * |

FUSION

Assessment |

1.0 Facility

San Bernardino
San Diego
San Francisco
=] san Joaguin Delta
E san Joaguin Delta College

]HHHHHHHHHHHHHHHHHHHHHHHHHH

ADMINISTRATIVE WING (53)
AUDITORIUM (60)
BASEBALL DUGOUT STORAG
BASEBALL SCORE BOOTH (6
BUDD CENTER (52)

CENTER OF MICROSCOPY & .
CENTRAL PLANT (79)

CHILD DEVEL CENTER (68)
CITY FIRE STATION (99)
COTTAGE (75)

CUNNINGHAM CENTER (51)
DANNER HALL (59)

DERICCO (GATEWAY) (158)
EQUIPMENT WAREHOUSE (78
FIELD BUILDING (62)
FOOTBALL SCORE BOOTH (6!

GARAGE (76)

GOLEMAN LIBRARY (54)
HOLT CENTER (53)

LOCKE CENTER (58)
MANETCA CTR (FARM OFC) (
MANTECA CTR (FARM BARN)
MANTECA CTR (FARM DMGRL
MANTECA CTR (FARM DORM)
MANTECA CTR [FARM FEED]

;- 2.0 Deficiencies

45 T = Facdility =
DO SORUM HALL

Space Inventory

Plarning Project ? Emanual

General Info:
Type:
Gross Area:
Year Built:
Last Renovation:

Building
11646 5. F.
1975

Facility Description:

0057, Forum Hall is located
The two story with partial b
1975,

StructuralExterior Closure:
The building rest on a concr
wood framed with wood de

Facility Condition:

FCT Ve

Estimate Cost:

Soft Cost:

Repair Cost:
Replacement Value:
FCI%:

37.74%

WA Facility Condition - Window

p——s)

ctin Stockton, CA.

£728,503.83 ally constructed in
$740,366.42
$1,468,870.24 facing, The roof is
$3,891,860.28

37.74%

Life Cycle:
Cost Model: CC Admin MSw(] “ Internet I Protected ,_;ﬂ - ﬁ.‘lk 100 -
System | Adjust Amount
A1030 Slab on Grade 20,00 100 100% 35% 1 1 £0.00
B1020 Roof Construction £0.00 100 120% 35% 1 1 £0.00
B 1010 Floor Construction £0.00 100 100% 35% 1 1 £0.00
B2020 Exterior Windows &0.00 35 105% 100%: 1 1 £0.00
B2030 Exterior Doors g0.00 30 105% 100% 1 1 £0.00
B2010 Exterior Walls §0.00 100 100% 35% 1 1 §0.00
B3010 Roof Coverings &0.00 20 120% 85% 1 1 £0.00
C1010 Partitions §0.00 30 110% 100%6 1 1 $0.00

e ——

m




FUSION
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Riverside
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San Bernardino
San Diego
San Francisco
San Joaquin Delta

O
San Jose-Evergreen
San Luis Obispo
San Mateo
Santa Barbara
Santa Clanta
Santa Monica
Sequoias
Shasta-Tehama-Trinity
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San Joaquin

Projects

0 Project(s) W

Priority
(&l 2
(] 3
M 4
s
]
[ . 4
(@ 8
[ 9

Goleman Learning Resource Center Modernization
Edit Project

San Joaquin Delta

Campus: College

CFIS: 40.49. 108

Project Priorty: 1 Buiding No. : N/A
Project Title: Goleman Learning Resource Center Modernize
Occupy Date: 2008/2009 v [7] continued?
Project Type: Reconstruction, Infrastructure, Equipment,

Project Category: C AB1473: FIM v COBCP Category: FIM ~

Project The Goleman Learning Resource Center is 30 years old. When it was built, asbestos

Description: was used in the wals, flooring and ceiling. Unfortunately, the amount of asbestos, |=
nd its potential hazard to students when disturbed, has prohibited technology and
[:lectncal' upgrades. Since the original electrical system cannot handle the operation
lof many computers the College is severely restricted in locating and operating
\computer systems within the LRC. The LRC does not have network access -
Status: Fpp.Approved
Project Phase
- State Funds Non State =
Funding Date Requested | Funds Project Cost
Land Acquisition
Preliminary Plans 200672007 $481,000 $482,000 $863,000
Working Drawings 200672007 $478,000 $477,000 $555,000
Construction Funding 200772008 $6,966,000 $6,966,0000 $13,932,000
Equipment 200772008 $290,000 $289,000 $£579,000
Total: $8,215,000 $8,214,000 $16,429,000

JCAF 32- M

l g] http: .r’/fusson deltacollege.edu//code/planmng/pro;ect/edvtFPU/mam asplid=507 g
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Fred Harris Presents Remotely or by Recording

Fred Harris - Assistant Vice Chancellor
California Community Colleges Chancellor's Office




http://vimeo.com/23422562



http://vimeo.com/23422562

More than just software

FUSION Program

‘F h. ION | On-site Building Assessments
usIO .

Classroom training

TEr T 1 Web pdrtal

Geographic Information Architectural drawings database
Systems (GIS)



Open Data Links to Other Applications

SAN JOAQUIN DELTA COLLEGE
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"The data about our facilities
is more valuable than the
physical facility itself "

US Coast Guard



2. ONUMA SYSTEM
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CLOUD COMPUTING

‘ ONUMA SYSTEM
ONUMA SYSTEM e—
. < ENGINEERING BIM FACILITY MANAGEMENT

{ MAINTENANCE |

OPERATIONS |

| COMMISSIONING |
CONSTRUCTION;
FINAL DESIGN | "
DESIGN
EARLY PLANNING




/1 million SF - 5,000 Buildings

| |2 California locations - 2.75 million students

Mhout N Fastioms Mol Low O Accousts  Wimes Onava

The Entire State of
" ST California Community College System

; jp“amBIM Cloud Server

the largest system of public
higher education in the world.
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Table 11: Room Design Data

Space
Temperature Outdoor
Setpoints [°F] | Air Flow
Coolin | Heatin Rate
' Room Name B B [cfm]
Typical Exam 72 68 2 ACH
Room - ED e
Typical Exam 75 68 20 CFM
Room - MOB :




Table 11: Room Design Data
Space

Temperature Outdoor
Setpoints [°F] | Air Flow

' Coglin | Heatin | Rate
Room Name | Q \ [cfm]
Typical Exam 2 ACH

Room ED

BEFORE

Balfour Beatty Construction
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Table 11: Room Design Data

Space
Temperature Outdoor
Setpoints [°F] | Air Flow |

L o@l Heatin Rate
Room Name % Ny [cfm] |
Typical Exam &8 72 68 2ACH |
Room - ED S | I " ]
Typical Exam Wb | 75 68 | 20 CFM ||

Room - MOB
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Chinkz (0133 AT}
First Floor
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Go into Space

18

Ilumination Foot Candles
1o
I 15
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B 50
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I 100
B 150

v e

Space Mame
Space Numbesr
Gpace Area
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vRoo Type

¥Roo Banaor

Targed Tesmpansbar

Omnd Class Spaces: (No Value Assigned)
Sound Transmission: 40
Floor Load |bs/sf: 60
lllumination Foot Candles: 20

Medical Vacuum: (No Value Assigned)

PAT./STAFF TLT.
1B0OS
4505 sf

a

-
<dive <iframe src="hitp://lavelleenergy.com fenergy /vrod_web
<dive <iframe src="httpc/ /lavelleenergy.com /energy ) vroc_web
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ITALTELL5223097
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Q

13.123359580052 5
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HNew Construction

105
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T_123 devices connactivity_waek_site

I

Dental Compressed Alr: (No Value Assigned)

Dental Low Vacuumc (Mo Valee Assigmed)
Alr Balance: EX

Air Changes: 10

Minimum Outside Air changes per hour: (No Value Assigned)

Minimum interior Temperature for Summer. (No Value Assigned)

Maximum Interior Temperature for winter: GB

Intermediate Filtration % (Mo Value Assigned)

Exhaust Oueside: Yes
Floar Finith - Primary: CT

‘Wall Material - Primary: G
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3. Design

e Design Team Works in

Proposal Data BIM or CAD
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5. District Review

Key pace
Name

st floor

Space Number

f, 2420
f, 1290
f 1210

Condeoremce Room

Stair 1

SLL

Produce Delta Reports Between
Program Requirement and Design



6. As Built

Project 1
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FUSION+GIS+ONUMA
gets more refined with Completed Project data from
each project Contractors Delivered

ONUMA
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< Owner Management Model B Owner As Built Model

' Facility Managers Model B AEC Model
Chart 1
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Videos:
http://vimeo.com/16687982
http://vimeo.com/album/1482178

Kimon Onuma, FAIA
President - Onuma, Inc.
http://Onuma.com
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BIM Scorecard:
Measuring the Values of BIM

e

Calvin Kam PhD, AIA, PE Tony Rinella Associate AIA
Stanford University — CIFE bimSCORE, Inc.
bimSCORE, Inc. DESIGN][realized]
AIA-TAP AIA-TAP



How do we evaluate BIM?

Jury’s Choice, Expert’s Choice, Professional’s
Choice...



Subjective, Science & Consensus

How do we gather, present and learn from the evidence?



;_\"%\\\\\) National Institute of
Z ), BUILDING SCIENCES

2 Facilities Information Council

/{“\\Q&f National BIM Standard

McGraw_HIlI
CONSTRUCTION '

2AIA

—

BIMe

v SOFTWARE

Integrating Construction

CIFE

Center for Integrated Facility Engineering

CIFE, Stanford University © 2011
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Virtual Design and Construction (VDC)

CIFE, Stanford University © 2011
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Innovation

100%
Best Proven P. o

VDC Score: 80% etelels Bzl e oo - -

Common Practice

Performance

Low-Hanging Fruit

25%

Conventional Status-Quo 0%

Confidence Level: 30%

Planning

uondopy

Coverage

Technology

CIFE, Stanford University © 2011
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VDC Score: 80%

Planning Adoption Technology Performance
77% 92% 79% 75%
| | | [ | | ] I ]
Objective Standard ' Preparation Process | Organization Maturity Coverage || Integration Quantitative [| Qualitative
76% 75% 81% 95% 90% 77% 75% 83% 80% 75%

CIFE, Stanford University © 2011



Standard
Nl “% Establish guideline for
: os¥ \ R o off-site fabrication
Establish more - %
quantitative objectives R 0%
él' \ " )
q é:" 9 'c;),
'3
$ 5
O / ®
@
O J
2 N S
Improve cost : 5 R g
performance to Kl &
maximize profit E <
sharing R Use VDC applications
4 R for design reviews
18‘9"9 . R \ &
%, '- W Consider VDC for
O&M phase
Coverage
Overall Score: 80% echnolog
Legend: | R
: . 0 .
Confidence Level: 30% Recommendation

CIFE, Stanford University © 2011
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2011 TAP Leadershlp Team

Calvin David Kimon Stephen Kristine Tony

Kam Scheer Onuma Hagan Fallon Rinella
2011 chair 2012 chair 2013 chair Active Past Chairs
Brian Jeff Karn Luciana Marty Mike  Pete
Skripac  Ouellette Kensek Burdi Doscher Kenig Evans

@



. 0 Results of 22 Projects

AlA BIM
Award

AlA BIM
Award

AlA BIM
Award

AlA BIM
Award

The VDC Scorecard

)

)

&

)

: # of VvDC
No. Project Name Leads Type Interviewees Score
1 | Sutter Medical Center Castro Valley DPR Medical 3 80%
2 UCSF Mission Bay DPR Medical 2
3 EGWW GSA Federal Bldg. 1 70%
4 Camelview Optima Residential 1 66%
5 Alta Bates Summit Medical Center DPR Medical 1 57%
6 Southern Polytechnic University DPR Lab 1 54%
6 United Therapeutics DPR Office 1 54%
6 McCoy FB Modernization GSA Federal Bldg. 1 54%
9 Palomar Pomarado DPR Medical 1 52%
9 Glodon Headquarters Glodon Office 4 52%
9 NREL NREL Lab 4 52%
12 Sensitive Project GSA Federal Bldg. 1 49%
12 Journey to Madagascar Scenario | Theme Park 1 49%
14 | Lucille Packard Children's Hospital DPR Medical 1 46%
15 Chicago Federal Center GSA Federal Bldg. 1 45%
16 Ten West Jackson GSA Federal Bldg. 1 44%
17 Byron Rogers Federal Building GSA Federal Bldg. 43%
18 San Diego Courthouse GSA Courthouse 3 39%
19 Richard H Poff GSA Courthouse 1 38%
20 Federal Center South / USACE GSA Federal Bldg. 3 37%
20 San Antonio Courthouse GSA Courthouse 1 37%
22 Building 105 GSA Federal Bldg. 1

CIFE, Stanford University © 2010
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The VDC Scorecard

GHAFARI &8

The VDC Scorecard of

Sutter Medical Center Castro Valley

Industry Contacts: Josh Odelson (DPR), Michael Pearson (DPR), Matthew Jogan (Ghafari)
Stanford: Calvin Kam, Min Song

CIFE, Stanford University © 2010
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The VDC Scorecard

Project Background

Project outline

"' Facility Type: Hospital
"' Project Type: New Construction
¥ Size (gsf): 230,000 gsf

¥ Construction Budget: $320 Million

3D rendering of the SMCCV project
(Courtesy of DPR Construction, Inc.)

v Project Team: 11 Parties

v Project Status:

Sep 2007 Jul 2009 Jul 2012
Schematic Design Construction
Pre-Design Design Development Document Corjstrliction Closeout O&M
Total duration: 57 months
50%

Min Song

>

CIFE, Stanford University © 2010
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The VDC Scorecard

Planning Area

VDC Scorecard

Planning

¥ Establish specific and achievable objectives (quantitative or measurable)
¥ Follow and contribute to project/program/enterprise guidelines

¥ Dedicate resources for VDC implementation

CIFE, Stanford University © 2010
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The VDC Scorecard

Scoring

Planning

o Objectives Documented?

Objective Standard | Preparation

Innovation

100% pocumented and shared with
Best Proven P. 9054

Good Practice

Common Practice

Low-Hanging Fruit

Conventional Status-Quo

CIFE, Stanford University © 2010



» I Preparation

¥ vDC Budget

The VDC Scorecard

Planning

Objective Standard | Preparation

Gemsused  |Gamples

Software

Hardware

VDC Specialists

VDC applications such as Revit, ArchiCAD,
Navisworks, and Innovaya.

High-performance hardware primarily used for
VDC such as Smart Board, computers for 3D
modeling, model servers, 3D laser scanning
equipments, and field survey equipments.

VDC specialists such as VDC engineer, VDC
manager, and VDC consultant.

CIFE, Stanford University © 2010
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The VDC Scorecard

Planning

Planning

¥ Interaction (most widely utilized means) |
| . |

Objective Standard | Preparation

The Big Room Concept

The project team is distributed in various cities including Sacramento,
Pasadena, Redwood City, Utah, Phoenix, Dearborn, among others. The
team needed to come up with effective strategies for collocation (a big
room) without having to relocate the entire team into one location for an
extended period of time which is not only costly but impractical given
that there are over 240 people working on the project.

References:

DPR, 2010 AIA BIM Awards Submittal CIFE, Stanford University © 2010



The VDC Scorecard

[ % 1) Adoption Area

VDC Scorecard

‘ Adoption I

o People and Processes

¥ Broader VDC adoption across Processes (project phases)

o Deeper VDC adoption Across Organizations (teams and individuals)
¥ Offer VDC training on a regular basis

¥ Communicate among VDC adopters and resisters

CIFE, Stanford University © 2010
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The VDC Scorecard

VDC Implementation

CIFE, Stanford University © 2010
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The VDC Scorecard

' ’% Adoption Area - SMCCV Case

Conventional Status-Quo Low Hanging Fruit Common Practice Good Practice | Bdst Proven

—————————————————aaa

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Process Dimension

ENGINEERING ENTERPRISE GHAFARI ASSOCIATES

92%: Area Score

w Through IPD, the

team could

TMAD ENGINEERING
CAPITAL ENGINEERING

DEVENNEY GROUP SUTTER DPR CONSTRUCTION —

COMMODITY SUBCONTRACTORS

MORROW MEADOWS

TRANSBAY FIRE

JW MCCLENAHAN SUPERIOR AIR

Alignment / Integration / Collaboration through IFOA
(Courtesy of DPR Construction, Inc.)

collaboratively and
efficiently expand the
breadth of VDC
application from the
early phase of the
project.

Adoption

100%

| |

S

Process

Organization“

CIFE, Stanford University © 2010
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The VDC Scorecard

Basis of Scoring - Percentile

¥ # of FTE Involved with VDC / Total # of FTE

Example

Peak Time: when construction is progressed 80%

Adoption I
I I olo
10
Project Organization
Life Cycle 8

Legend: ... Time spent with VDC applications

Time spent w/o VDC
applications

O hr 2 hr 4 hr 6 hr 8 hr

y v y v y
Project Engineer 1: L

Project Engineer 2: Ll
Project Manager: Y N F—
Arch. Designer 1: [R—

(part-time designer)

Total # of FTE: 3.5 FTE # involved with VDC: 1.75

Note: Exclude construction crews
CIFE, Stanford University © 2010
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The VDC Scorecard

(% ) Technology Area

VDC Scorecard

‘ Technology ‘

w Adopt mature VDC software applications

¥ Align technology applications with planning objectives

¥ Account for interoperability among VDC software applications
¥ Share information effectively in a scalable manner

¥ Define appropriate levels of detail in VDC models

CIFE, Stanford University © 2010
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The VDC Scorecard

Basis of Scoring - Percentile

‘ Technology I

¥ Model Uses
oo I
N
Maturity ‘ Coverage “Integration
Level Examples

v 1. Visualization 3D rendering
Models are created for visualization purposes Mass model study
(Accurate geometric information not required)

v 2. Documentation Design/construction documents
Models are created for documentation with 3D laser scanning for existing condition
accuracy

v 3. Model-Based Analysis Spatial validation
Created models are reused for a single-discipline Structural analysis
analysis Estimating

v 4. Integrated Analysis Clash detection
Models/analyses of multiple stakeholders are Integrated 4D/5D models
interoperated for cross-discipline collaboration

v 5. Automation & Optimization Off-site fabrication
Routine analyses or fabrications are automated Automated code-checking

CIFE, Stanford University © 2010



The VDC Scorecard

Basis of Scoring - Percentile

Technology |

¥ Level of Details (LoD): Average LoD

Maturity ‘I Coverage ‘Ilntegration

Model to Field: Deck Inserts

References:

DPR, 2010 AIA BIM Awards Submittal

CIFE, Stanford University © 2010
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The VDC Scorecard

Basis of Scoring - Percentile

¥ Data Sharing Method: Average Value

‘ Technology |

P
Maturity ‘I Coverage ‘Ilntegration
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References:

« Models behind Firewalls
« Overnight secure sync

» Quick Local Access

« Distributed Collaboration

« Up to the minute
Information for everyone

« Access Control with
different levels (Read /
Write)

» Check-In / Check-Out
Procedures

DPR, 2010 AIA BIM Awards Submittal CIFE, Stanford University © 2010
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The VDC Scorecard

Technology Area - SMCCV Case
Integration Dimension
Model Exchange Map
f Efficiency rating
[ Allelements exported/imported No information loss 0 <>
[ Partial elements exported/imported Some information loss
Few elements exported/imported Severe information loss g
e.g. Model use efficiency rate: [] x @) = @ g s
Q@ <
Innovaya Revit
GC B0 Arch. et al.
A Fabrication
BO AHO
Timberline BHO Navisworks DO :
GC Arch. et al. i
BO i
|
1
I
1
1
|
- 20 I
AutoCAD Civil 3D MAP CAD MEP MAP Design Line MAP CAD Duct& CAD Pipe
GC M/P M/P M/P, Fabricator
MWF AutoCAD MEP CAD Sprink
M/P Mech.
= Technology
¥ Software vendor, TSI, had problems advancing models___|

ol
through the steps of design-fabrication-design. Maturity “ Coverage \ mteg:;on \

CIFE, Stanford University © 2010 90




The VDC Scorecard

[ 7 ) Performance Area

VDC Scorecard

‘ Performance |

v Report measurable performance metrics through VDC
e.g. reduced cost, improved building performance, reduced design error
w High level of satisfaction in the “Diamond of User Emotion”

¥ positive Qualitative Feedback by Multiple Stakeholders

CIFE, Stanford University © 2010
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The VDC Scorecard

Performance Area - SMCCV Case
Conventional Status-Quo Low Hanging Fruit Common Practice Good Practice  Best Proven
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
el .- : : Qo® 75%: Area Score
Quantitative Dimension e e
c© e‘l\

(\o\‘“ \1\69\9
[COSt] (Courtesy of DPR Construction, Inc.) 00%° x [Permitting] v

e 24 months faster than what had been done

BEEEEEEN in the past for comparable projects.
| | s fe
| ) #° .
N
[~ [Schedule] W
S 30% faster than what had been done in
po— XN .
CP LI L IS RIS L LIS LS L2 the past for comparable projects.
. NEN
[De5|gn HOUI‘S] (Courtesy of DPR Construction, Inc.)
g 11 /—/: fj—
1 1 1 1 1111 —;;f = ;Z'/'T—’CT\:/? -1 1 1
Laeriess| | AT Performance
- C 1

_‘“'-'—J' . et °|°
. . . . . %o
Monthly trending of architectural design hours against baseline Quantitative || Qualitative \

CIFE, Stanford University © 2010
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The VDC Scorecard

Performance Area

Qualitative Dimension

" delight

sense of
growi ng gratit ude

competency

concession Satisfaction contentment

sense of

resentment
powerlessness

Performance

— —1

olo
Diamond of User Emotion, BJ Fogg g5
Quantitative || Qualitative

CIFE, Stanford University © 2010 93
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The VDC Scorecard

Summary

Establish VDC
guideline

Engage other
stakeholders (MEP)
earlier

Overcome resistance
to VDC
implementation

Performance
Londopy

Be more consistent
about VDC application
throughout the life
cycle (later phases
have implemented
VDC on a larger scale)

Coverage

Technology

Overall Score: 66% Legend: |R

Confidence Level: 24% Recommendation

CIFE, Stanford University © 2010



10% technology

90% sociology




|/ Camelview - Performance Progression

©
o
c
©
E
S
T
o
o

The VDC Scorecard

¥ Phase 1 and 2 ¥ pPhase 3

Planning Planning

uondopy
Performance

Technology Technology

Overall Score: 62% Overall Score: 66%

uondop y

CIFE, Stanford University © 2010
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10% sociology

90% technology




Maintaining a healthy body is a life-long mission

T
e
N o
3 @i»ﬂ'-’
L

Health Planning Continuous monitoring Surgery & Treatment Annual Check-up

Maximizing BIM value is a life-cycle process

E
bimSCORE bimSCORE bimSCORE
s evaluation, benchmark, advice and ROI
9 continuous improvements satisfaction

blmSCORE

ADVISE BENCHMARK | EVALUATE 100 © 2011 bimSCORE



Conventional pical Advanced Best Innovative
Practice Practice Practice Practice Practice

Conventional Typical Advanced Best Innovative
Practice Practice Practice Practice Practice

PROJECT OVERVIEW

Project Type: Office Building

Project Height: 30 levels above grade, 4 levels below grade.
Project Size: 50,000sgm

Project status: Completed in 2010, Started Concept Design in 2006

In terms of the degree of leveraging BIM in the building life cycle, this project is categorized as a mid range
"Typical Practice".

blmSCORE

ADVISE BENCHMARK | EVALUATE 101 © 2011 bimSCORE



)

Conventional ypical Advanced Best Innovative
S Practice Practice Practice Practice Practice
= 1
Objectives | | | I
Planning Standards
Preparation
on |
A
ss | I
Maturity
Technology  Coverage
Integration | l l l I
B e —
. Quantitative j
P Qualitative
e —— T T T
Conventional Typical Advanced Best Innovative
Practice Practice Practice Practice Practice
ADOPTION OVERVIEW [4]

Owners started implementing BIM at the end of Design Development phase when most design decisions were
made, clash free design is the holy grails for this project. There were two different BIM consultants engaged in
the project, BIM consultant A was commissioned by the owners during the Construction Documents phase to
ensure the designs from all disciplines are coordinated for the tendering phase. The general contractor
commissioned BIM consultant B during the Construction phase per tender document’s requirements to
facilitate the construction process.

RIM <chaiild he annlied tn decion nhace ac earlv ac nre-decion nhace where decion dericinnc can he made with

blmSCORE

ADVISE

BENCHMARK | EVALUATE 102

© 2011 bimSCORE



Conventional ypical Advanced Best Innovative
Practice Practice Practice Practice Practice
Objectives _| | | I
Planning Standards ||
Preparation ||[F
I
X Organization
Adoption
Process
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PLANNING OVERVIEW

Owner’s project manager was the advocate for this BIM pilot project whom methodically established goals and
standards to properly guide the implementation process. In the interview the PM claimed five objectives were
the established, which includes:

1. Improve schedule conformance,
2. Improve cost performance by the reduction of on-site abortive works,
3. Improve construction safety,
4, Enhance the efficiency of information flow among prOJect stakeholders, and
| PPN 1. Unwiimiiav i+ ic ttmmaavkain if All #lhacra AliAaAthiiAc virArA AcnivA +imanme~ frmanmn thA hacinninae Af+thA nvAaiaqd A A~
bim SCO RE
ADVISE BENCHMARK | EVALUATE 103 © 2011 bimSCORE



Benchmarking to the industry database

Projects are benchmarked » World-wideproject demographics data
L | - World-wideselutions knowledge base
advanced and relevant

projects selected for review. o ?f,:.’““

ifornia, US  Medical
Federal Bldg.
Residential
Medical
Lab
Office

Scoring process begins by
compiling a cohesive view
of project preparedness and
performance, using a
standardized mechanism
applied evenly to a
worldwide portfolio of
projects.
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Owners should require the architect to use BIM as their design tool during the pre-design phase to
provide accurate report on provided floor area with quick turn around time. Confidence in these
numbers is crucial to the owners when an unexpected executive decision needs to be made, which
could greatly impact and profitability of a project.

Advice #2

Owners should require at least one designated BIM coordinator for general contractor, architect
and engineers ac the cammiinicatar on RIM related icciiec amaong dicrinlines (incliiding RIM
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SCENARIO 1 ACTIONS

Action #1

Owner Require Architect and engineers use model-based and integrated analyses to inform the

design decision-making process during pre-design and schematic design phase.

Owners should require at least one designated BIM coordinator for general contractor, architect

and engineers, as the communicator on BIM related issues among disciplines
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Advanced |
Practice %,  .2/Practice
Scenario 1

Conventional
Practice

Conventional Typical Advanced Best Innovative 3
Practice Practice Practice Practice  Practice M H
Action #1
Owner Require Architect and engineers use model-based and integrated analyses to inform the
design decision-making process during pre-design and schematic design phase.

Owners should require at least one designated BIM coordinator for general contractor, architect

and engineers, as the communicator on BIM related issues among disciplines

Necion and Fnoineerino Conciiltantc annninted decionated RIM conrdinatar
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Advanced Best Innovative
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Practice Practice Practice
Scenario 1
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Planning

Maturity

Technology  Coverage
Integration
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Performance
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\
e PR N N
Conventional Typical Advanced Best Innovative 3
Practice Practice Practice Practice  Practice nari -
SCENARIO 1 ACTIONS

Design and Engineering Consultants appointed designated BIM coordinator.

FM managers participate in BIM coordination meeting to communicate info required to be
embedded
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Action #1 [Il|

Owner Require Architect and engineers use model-based and integrated analyses to inform the
design decision-making process during pre-design and schematic design phase.

M

Owners should require at least one designated BIM coordinator for general contractor, architect
and engineers, as the communicator on BIM related issues among disciplines (including BIM
consultant) and the enforcer of Design and Engineering Consultants appointed designated BIM

_Action#3 [N

bimSCORE

ADVISE | BENCHMARK | EVALUATE 109 © 2011 bimSCORE



Performance

enchmar
[ JlProject Type 4]
[ JlProject Size 4]

| JlProject Strength |4
[

[ ]
Go

)

Best Innovative

Conventional
Practice Practice

Practice

Scenario 2  Scenario 1

Conventional Typical Advanced Best Innovative i
Practice Practice Practice  Practice — nari

Practice

SCENARIO 1 ACTIONS

| Action #1 T4

Owner Require Architect and engineers use model-based and integrated analyses to inform the
design decision-making process during pre-design and schematic design phase.

| Action #2 [T

Owners should require at least one designated BIM coordinator for general contractor, architect
and engineers, as the communicator on BIM related issues among disciplines (including BIM
consultant) and the enforcer of Design and Engineering Consultants appointed designated BIM

_Action #3 [l
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PLANNING ADVICES

Owners should require the architect to use BIM as their design tool during the pre-design phase to
provide accurate report on provided floor area with quick turn around time. Confidence in these
numbers is crucial to the owners when an unexpected executive decision needs to be made, which
could greatly impact and profitability of a project.

Owners should require at least one designated BIM coordinator for general contractor, architect
and engineers ac the cammiinicatar on RIM related icciiec amaong dicrinlines (incliiding RIM
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Evaluate
employment of BIM from a holistic point of view

Advise Score

to maximize b i m S co R E based on

benefits from BIM Eour of our Basic Services Stanford University
and VDC VDC Scorecard

framework
L Benchmark A

projects in comparison with global
and/or internal standards
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BIM Scorecard:
Measuring the Values of BIM

N
Calvin Kam PhD, AIA, PE Tony Rinella Associate AIA
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BIM Powered Decision Making



BIM Powered Decision Making

=Joe Porostosky

*Manager, Facilities Information & Technology Services, The Ohio
State University Medical Center

=Brian Skripac, Assoc. AIA, LEED AP BD+C
=Director of BIM, DesignGroup




BIM Powered Decision Making

»Define the extended benefits of BIM at The Ohio State University Medical
Center beyond design and construction.

=Explore the multi-phased approach to their defined BIM Implementation Plan

=Describe how The Ohio State University Medical Center and DesignGroup are
partnering to deliver this project.

=|llustrate how BIM is improving the owner’s decision-management process.
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Planned Transformations...

« Enhance space planning and communication
resulting in improved gquality and speed of the
decision-making regarding:

— Facility use

— Renovation

— Maintenance

— Wayfinding

— Energy consumption



Project Definition

« Partnership & Collaboration
— Teach a man to fish approach...

« Team Development
— OSUMC
« BIM / Project Manager (Facilities Space Analyst)
» BIM Assistants (5 Full Time Students)

» Existing Facilities Information and Technology Services
Staff (Part Time)

— DesignGroup
 Director of BIM
« BIM Thought Leadership Team



Project Definition: Multi-phased approach

e Phase 0O

— Standards & Template Development

— Process Map and Workflow Integration
— Training

— Best Practices & Consulting

e Phase 1

— Implementation — “Big Bang Approach”
— 54 Buildings - 6,012,540 square feet

— Includes basic building information: exterior, walls,
windows, doors, columns, etc.

e Phases 2 and 3
— Planned future detail to models.



Phase O

« Standards & Template Development
* Process Map and Workflow Integration
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Phase O

* Training for BIM Assistants & FITS Team
— Hands-on customizing training
— Based on process map and existing Medical Campus buildings

Process Map
Defined

Training for Existing 2D Drawings albibbbbbbblbblbll BIM Audited &&¥ 4 BIM Posted
BIM Assistants Converted to BIM by Tracy To Network

BIM Audited by BIM M&

DesignGroup Revised

BIM Audited Review Session
Held with Tracy & BIM Assistants




Phase O

* Training
— Engineering and Operations
— Interior Designers and Space Planners
— Construction Managers
— Energy Analysis



100%

Progress Update 0%

80%

« Status of Phase 1: (as of 11/10/11)
— 16 buildings complete
— 34 buildings in progress
— 4 buildings yet to start
« Pace Expectations (minutes per sf)
— Expected = .029
— Actual (conversion only) = .035
— Actual (with support staff) = .055




Initial Scope Changes

 Additional details moved from Phase 3 to Phase 1
* Higher level of focus on accuracy than expected

« Additional build out of the Reuvit file documentation
— Increased usability by others
— Sheet sets, 3D views, etc.

« Added rendering requirement for all buildings
« Several high profile projects




Outcomes — Renovation Decision Making
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Outcomes — Renovation Decision Making




Outcomes — Renovation Decision Making




Outcomes — Funding Decisions




Outcomes — Funding Decisions
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Outcomes — Donor Recognition Decisions
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Outcomes — Customer Decisions

« Marketing efforts for upcoming renovations and
additional facilities

q




Outcomes — Accuracy Improvement & Data
Additions

* Improved accuracy over AutoCAD

— Original AutoCAD supplemented with field verifications,
Including 3-D laser scanning

« Additional level of detail added into BIM as
opposed to AutoCAD
— Exteriors, roofs, window placement
— Height and volume
— Cellings and floors
— GIS location data



Outcomes

— Energy consumption analysis
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Future Outcomes

Space Planning Decisions
Improved Wayfinding
Facility Maintenance

ADA Compliance



Challenges Ahead
Utilize 3-D Scanner

— Supplement AutoCAD prints for Starling-Loving,
Rhod

es, and Doan (22% of space)




Challenges Ahead

« Complete Phase 1 in a timely manner

* Accelerate Phase 2 and 3
— Capture additional levels of detall in the BIM
 Fume hoods, casework, detailed plumbing fixtures

« Signage; detailed ceilings, walls, windows; site
Information

— EXxpected date of completion is August 2012



| essons Learned

« Mutually Beneficial Experience...
— What did OSUMC learn?
— What did DesignGroup learn?




BIM Powered Decision Making

=joe.porostosky@osumc.edu
=pskripac@designgroup.us.com



